Capacitance -Parallel Plates
• The capacitance is proportional to the area of its plates and inversely proportional to the distance between the plates • The capacitance will be 
Capacitors in Series
• The potential differences add up to the battery voltage
• The equivalent capacitance of a series combination is always less than any individual capacitor in the combination
Energy Stored in a Capacitor
• Assume the capacitor is being charged and, at some point, has a charge q on it • The work needed to transfer a charge from one plate to the other is
• The total work required is
Energy
• The work done in charging the capacitor appears as electric potential energy U:
• This applies to a capacitor of any geometry • The energy stored increases as the charge increases and as the potential difference increases • In practice, there is a maximum voltage before discharge occurs between the plates 2 2
• The energy can be considered to be stored in the electric field • For a parallel-plate capacitor, the energy can be expressed in terms of the field as U = ½ (ε o Ad)E 2 • It can also be expressed in terms of the energy density (energy per unit volume)
Some Uses of Capacitors
• Defibrillators -When cardiac fibrillation occurs, the heart produces a rapid, irregular pattern of beats -A fast discharge of electrical energy through the heart can return the organ to its normal beat pattern
• In general, capacitors act as energy reservoirs that can be slowly charged and then discharged quickly to provide large amounts of energy in a short pulse
Capacitors with Dielectrics
• A dielectric is a nonconducting material that, when placed between the plates of a capacitor, increases the capacitance -Dielectrics include rubber, glass, and waxed paper
• With a dielectric, the capacitance becomes 
